###### Strengths and limitations of this study

-   The sample is not representative of all chronic pathologies and future studies should expand data collection to obtain more data from patients with different diseases and look at the transferability of the results.

-   The study's cross-sectional design does not allow us to draw conclusions regarding the causal relationships between variables. Prospective designs are needed to examine the long-term connections between sense of coherence (SOC) and quality of life.

-   SOC may be a marker of mental health--related quality of life, which in turn influences physical quality of life.

-   Better knowledge of a person's sense of coherence and how it affects his/her quality of life may help to better plan tailoring interventions.

-   The efforts of health professionals in health promotion activities could be addressed to strengthen SOC.

Introduction {#s1}
============

Salutogenesis is a concept focusing on factors that promote health and well-being instead of focusing on those that cause disease.[@R1] The salutogenic approach involves the interaction between the individual, community and environment, in which the resources of individuals and communities are committed to strengthening health and well-being.[@R2] The concept relies on using resources (eg, economic, social, healthy lifestyles, self-esteem, experience, knowledge resources, etc) and also on the ability to identify and (re)use resources in a health-promoting way.

According to Antonovsky, life is a chaos in which individuals constantly have to cope with change. People are exposed to different sources of stress (eg, family illness, family changes such as divorce, changes in the workplace such as organisational changes or unemployment, etc) that may lead them away from positive healthy conditions towards negative conditions of illness, and vice versa. This approach goes beyond the traditional dichotomy of health and disease and instead considers them a continuum in people's lives.[@R3] Some individuals manage to achieve good health despite their exposure to stressors. This depends on whether they are able to deal with, overcome or avoid the tension generated by stressors (eg, stressful events) effectively by identifying and (re)using resources.[@R4] The ability to identify and (re)use resources to effectively cope with stressful events and promote health would positively influence one's own health condition.[@R1] It can be explained by the sense of coherence concept,[@R5] which is an underlying resource enabling effective coping strategies that forms the basis of the salutogenic model.

Sense of coherence concept {#s1-1}
--------------------------

Sense of coherence (SOC) is a dispositional orientation that allows individuals to be more resilient to stressors in daily life, stay well and improve their health. It includes three components: comprehensibility, manageability and meaningfulness.[@R6] The sense of comprehensibility refers to the degree to which life events make sense and are understandable for people. An individual who understands what is happening is more able to face difficult situations. The sense of manageability is the extent to which people perceive that they have sufficient available (internal and external) resources to satisfy their needs. Having control helps people to live better and healthier. Finally, the sense of meaningfulness represents the source of motivation, namely the extent to which people feel that life has emotional meaning and the problems faced are seen as challenges rather than hindrances. Attributing meaning to events increases people's motivation to make an effort to face life.

Therefore, SOC is an overall orientation that conveys a feeling of trust because stressors are predictable, that resources to face challenges are available and that the challenges are worth the individual's effort because they have meaning for him/her.[@R4] However, despite the importance of considering the different components of SOC, Antonovsky[@R4] strongly highlights the indivisibility of the construct. The literature indicates that SOC is related to an individual's ability to identify and (re)use resources from his/her internal (eg, cognitive, emotional and behavioural strategies) or external (eg, social support, social fairness, relationships, outdoor life, culture) environment to cope with difficulties and maintain good health.[@R10] According to Antonovsky,[@R4] individuals with high SOC perceive stressors as challenges, and thus anticipate events and the resources available to modify their perception of life and move from a condition of illness to one of health. High SOC strengthens resilience and promotes an individual state of well-being.[@R1]

Salutogenic approach and health-related quality of life {#s1-2}
-------------------------------------------------------

The literature suggests that the salutogenic model promotes health, improves resilience and fosters positive physical and mental health conditions.[@R14] Langeland *et al* [@R16] show that SOC predicted life satisfaction in patients with mental health problems. Eriksson and Lindström,[@R7] in their systematic review, indicate that SOC is associated with quality of life in different patient populations.

Health-related quality of life is a multidimensional concept encompassing the physical, mental and social aspects of an individual's health and his/her relationship to the environment.[@R17]

It focuses on the impact of illness and treatment on quality of life and reflects how people respond to the physical and psychological effects of illness, which can influence life satisfaction.[@R20]

Health-related quality of life can be measured by two main components: physical (eg, physical functioning, role limitations due to physical problems, bodily pain and general health) and mental (eg, vitality, social functioning, role limitations due to emotional problems, and mental health). As coping strategies to overcome difficulties and maintain good health involve psychological processes focused on cognitive and behavioural efforts[@R21] that require willingness and motivation, it is likely that SOC is more closely linked to the mental than the physical component of quality of life. A recent study has shown that mental health plays a mediating role in the association between physical disease and self-reported health.[@R22] Moreover, other studies show a strong relationship between SOC and the mental component of health-related quality of life in patients with different chronic illnesses.[@R11] Nevertheless, it is not clear how SOC affects the physical component. It is likely that resilience entails emotional effort and is directly related to mental quality of life that, in turn, is related to physical quality of life.

As there is still uncertainty regarding the relationship mechanisms between SOC and health,[@R24] this study aims to examine the relationship between SOC and physical health--related quality of life in patients with chronic illness by focusing on the mediating role of the mental component of quality of life.

Methods {#s2}
=======

Study design {#s2-1}
------------

This is a cross-sectional study to investigate the association between SOC and physical health--related quality of life through the mediating role of mental component.

Setting {#s2-2}
-------

Research was carried out in three departments (eg, Endocrinology, Diabetology and Oncology) of a southern Sardinia university hospital in Italy, after being approved by the health director of the hospital.

Patient involvement {#s2-3}
-------------------

Participants were recruited during the check-up consultation and approached in the waiting room. The inclusion criteria used in recruitment were (1) patients had a chronic pathology such as diabetes, a thyroid disorder, cancer and so on at any phase in the care trajectory (eg, pre-treatment, undergoing treatment, follow-up care); (2) patients were adults (≥18 years); and (3) patients agreed to participate in the study after providing informed consent.

Written and oral information on the purpose of the study was provided to each participant. Participation was voluntary and subject to informed consent for all outpatients agreeing to the study. Participants were also informed that they could interrupt their participation at any time without any prejudice.

Data collection {#s2-4}
---------------

Patient data were collected between May and September 2018 using a structured self-reporting questionnaire. All the patients completed the questionnaire independently, and then returned it directly to the researchers.

Instruments {#s2-5}
-----------

The questionnaire consisted of two sections. The first regarded patient demographics, including information such as gender, age, education, employment, type of pathology, time of onset of illness, medications and medical history (including surgery and possible complications related to the disease). The physician completed this part of the questionnaire via patient interviews. The second part of the questionnaire was self-administered and concerned validated scales regarding the study variables (eg, SOC and health-related quality of life). The first and second parts of the questionnaire were then matched via a coding scheme to guarantee the patients' privacy.

To measure SOC, we used the Italian version of Antonovsky's SOC-13 original scale,[@R6] validated by Sardu *et al*.[@R25] The scale includes 13 items with a 7-point Likert scale.

To measure health-related quality of life, the Short Form-36 Health Survey (SF-36) of Apolone and Mosconi[@R26] was used, based on the original version by Ware and Sherbourne.[@R27] The scale includes a total of 36 items that assess eight health domains: physical functioning (PF; 10 items), role physical (RP; 4 items), bodily pain (BP; 2 items), general health (GH; 5 items), vitality (VT; 4 items), social functioning (SF; 2 items), role emotional (RE; 3 items) and mental health (MH; 5 items). Finally, one single item measures the change in patients' general health status over the past year.

As shown by Schroder *et al*,[@R28] the eight domains can be combined into two main components: physical component summary (PCS), which includes the PF, RP, BP and GH domains, and mental component summary (MCS), which includes the VT, SF, RE and MH domains. In our study, we used this combined measure to assess health-related quality of life and its association with SOC.

Statistical analysis {#s2-6}
--------------------

Data analysis was carried out by using SPSS V.20.0. Missing values (from 5% to 10%) were randomly distributed throughout the sample (Missing Completely at Random test: χ^2^ (202)=218.2, p\>0.05) and were treated using the EM algorithm (Expectation-Maximisation), as suggested by Schafer and Graham.[@R29] The significance of the sample size was calculated using statistical power analysis. Mean values were used to perform analyses. SOC of the study sample was compared with that of the general population to examine if SOC is a stable factor. Descriptive analyses were performed for the study variables and bivariate analysis was conducted using Pearson's correlation. SOC was identified as the independent variable (X), PCS was the outcome variable (Y) and MCS was the mediator variable (M). Demographic variables such as gender and age were considered as control variables. Levene's test was computed to examine the homogeneity of variances in the sample subgroups (eg, for both gender and pathology) for the independent variable. To examine the indirect effect of X on Y through M, mediation analysis was performed via PROCESS macro[@R30] using Model 4 (simple mediation). Mediation analysis allows the relationship between independent (SOC) and the dependent (PCS) variables through a mediating variable (MCS) to be examined. A mediator (or intervening variable) transfers the effect of an independent variable to a dependent variable. The mediator produces variation in the predicted variable and itself is caused by the predictor variable.[@R31] In our research, we assume that MCS intervenes in the relationship between SOC and PCS. Simple mediation is a conventional model used to explore mediating effect and allows one mediator to be added to the regression model at a time[@R30] ([figure 1](#F1){ref-type="fig"}). The bootstrapping procedure to measure indirect effect was carried out and CIs (95%) were calculated with 5000 bias-corrected bootstrapped random resamples of the data with replacement.[@R32] Control variables such as age and gender were introduced in the model as covariates.

![Conceptual diagram for mediation analysis. Indirect effect of sense of coherence (SOC) on physical component summary (PCS) through mental component summary (MCS)=ab. Direct effect of SOC on PCS=c′. Total effect of SOC on PCS=c.](bmjopen-2019-030001f01){#F1}

Results {#s3}
=======

A minimum total sample size of 209 individuals (general population n=913) was required for a statistical power of 90% at the p\<0.05 level of significance. Thus, a total of 209 (71 men and 138 women) outpatients with three different pathologies were recruited. Patients were affected by diabetes (n=71 patients, 37 men and 34 women), thyroid disorders (n=77 patients, 9 men and 68 women) and cancer (n=61 patients, 25 men and 36 women).

[Table 1](#T1){ref-type="table"} shows the mean scores and SD for the SOC measure.

###### 

Sense of coherence (SOC) scores for the general population and the study sample

  Variable                            N     SOC score   SD
  ----------------------------------- ----- ----------- ------
  General population\*                913   60.3        13.6
  Study sample                        209   62.8        14.5
   Men                                71    61.7        15.2
   Women                              138   63.4        14.1
   Patients with diabetes             71    61.3        14.6
   Patients with a thyroid disorder   77    61.8        15.5
   Patients with cancer               61    65.9        12.8

\*From the study by Sardu *et al.* [@R25]

If we compare SOC scores, we can say that the SOC value in the study sample is equivalent to that of the general population[@R25] (mean difference=−2.50, 95% CI −4.57 to 0.00). Regarding the study sample, Levene's test for equality of variances shows that the SOC scores are equal for both men and women (F=0.63, p=0.43; mean difference=−1.68, 95% CI −2.50 to 5.85), as well as for the different pathology subgroups (F=2.02, p=0.13; mean difference for patients with diabetes and cancer=−4.65, 95% CI −10.72 to 1.42; mean difference for patients with diabetes and a thyroid disorder=−0.50, 95% CI −6.24 to 5.24; mean difference for patients with a thyroid disorder and cancer=−4.15, 95% CI −10.13 to 1.83). As there is no significant difference in the average SOC scores of the sample subgroups, we considered the sample as a whole.

[Table 2](#T2){ref-type="table"} shows mean values, SD and correlations for all the variables. The results are in line with the theoretical purpose insofar as they show that SOC is mainly correlated to MCS (r=0.51) and then to PCS (r=0.35). Moreover, the correlation between MCS and PCS was 0.74.

###### 

Means, SD and Pearson's correlations for the study variables

  Variable   M      SD     SOC        PCS        MCS
  ---------- ------ ------ ---------- ---------- -----
  SOC        62.8   14.5   1                     
  PCS        62.2   26.2   0.35\*\*   1          
  MCS        58.5   22.7   0.51\*\*   0.74\*\*   1

n=209. \*\*P\<0.01 (two-tailed).

MCS, mental component summary; PCS, physical component summary; SOC, sense of coherence.

As expected, the results from Model 4 indicate that SOC is directly and positively related to MCS (β=0.81, p\<0.001, 95% CI 0.62 to 0.99) but not to PCS (β=−0.08, p=0.42, 95% CI −0.27 to 0.12). In turn, MCS is positively and directly related to PCS (β=0.88, p\<0.001, 95% CI 0.76 to 1.01). Among the control variables, gender and age are not significantly related to both MCS (β=3.63, p=0.21, 95% CI −2.09 to 9.35; β=−3.05, p=0.27, 95% CI −8.47 to 2.37) and PCS (β=0.56, p=0.83, 95% CI −4.63 to 5.75; β=0.97, p=0.70, 95% CI −3.94 to 5.88), respectively. The indirect effect of SOC on PCS through MCS is significant ([table 3](#T3){ref-type="table"} and [figure 2](#F2){ref-type="fig"}). The model explains 55% of the variance in the outcome variable.

###### 

Mediation analysis of MCS on SOC--PCS relationship

  Model                                     Path coefficient   SE     Bias corrected bootstrap 95% CI   
  ----------------------------------------- ------------------ ------ --------------------------------- ------
  SOC on MCS (path a)                       0.81\*             0.09   0.62                              0.99
  MCS on PCS (path b)                       0.88\*             0.06   0.76                              1.01
  Total effect of SOC on PCS (path c)       0.63\*             0.12   0.40                              0.87
  Direct effect of SOC on PCS (path c′)     −0.08              0.10   −0.27                             0.12
  Indirect effect of SOC on PCS (path ab)   0.71\*             0.09   0.54                              0.91

n=209. \*P\<0.001.

MCS, mental component summary; PCS, physical component summary; SOC, sense of coherence.

![Statistical diagram for mediation analysis. Indirect effect of sense of coherence (SOC) on physical component summary (PCS) through mental component summary (MCS) (ab)=0.71, p\<0.001. \*P\<0.001.](bmjopen-2019-030001f02){#F2}

Discussion {#s4}
==========

The aim of the study was to examine the relationship between SOC and quality of life in patients with a chronic illness and analyse the mediating role of the mental component of quality of life. The sample's descriptive characteristics confirmed that SOC is a stable factor regardless of the person's health status. In fact, the recruited patients with different pathologies had an average SOC score comparable with that of the general population. Furthermore, the results showed that SOC scores were equal for the different pathologies and there did not appear to be any differences in terms of gender. According to the literature, SOC tends to be lower in women than men, but usually these differences were very slight, probably due to social factors.[@R10]

The correlation analysis showed that SOC was more strongly correlated to MCS than PCS and the indirect effect analysis highlighted the mediating role of MCS. In other words, SOC is not directly related to PCS but rather indirectly through the mediation of MCS. In line with the previous studies, these findings support the idea that SOC is a psychological process that is related to patients' mental health status,[@R11] which is positively associated with their physical health. This indirect effect is the additional value of this study. However, our findings are in line with SOC being a predictor of quality of life and confirm previous research on the association between SOC and health-related quality of life.[@R33]

As expected, gender was not significantly related to the model outcomes. This means that whether a person is male or female does not contribute to explaining the relationship to both MCS and PCS. Similarly, age was not related to both MCS and PCS. Although previous research showed that both mental and physical health--related quality of life are lower in elderly people,[@R35] this result supports our findings by showing that age and gender are not confounders in our study.

Implications for public health and communities {#s4-1}
----------------------------------------------

The results of this study can help to address the efforts of health professionals in health promotion activities for people with chronic pathologies. Better knowledge of a person's SOC and how it affects quality of life may help to better plan tailoring interventions. The indirect effect found suggests that SOC is a marker of quality of life, especially of the mental component, which in turn influences the physical component. In this sense, high SOC may strengthen patients' mental health status on the one hand, but on the other hand, low SOC may result in poor outcomes in terms of quality of life.

Previous studies found that SOC is a stable entity in adulthood.[@R36] Although research showed that SOC may increase with age, reaching its highest levels at older ages,[@R13] the study supports that age is not a confounder in our model, as it was not significantly related to both the MCS and PCS components of quality of life. However, recent studies have suggested that SOC could be strengthened in health promotion activities[@R38] by using an approach that includes reflection and mindfulness (for additional information regarding the interventions see Kabat-Zinn's work).[@R40] Sometimes people possess sufficient resources to move to a more healthy state[@R41] but are unable to identify and use them, and therefore perceive their health condition as incomprehensible, unmanageable and unmeaningful. Health professionals can contribute to empowering people to reflect on the available resources and on how to mobilise them to use them successfully.[@R24] They can facilitate people's reflection on difficult situations by looking uncritically at the present, rather than thinking about possible future problems.[@R24] These interventions could contribute to increasing levels of SOC and improving quality of life. However, because of the reciprocal influence between SOC and resources,[@R1] the interventions at individual level should be combined with interventions to strengthen external resources. Recent developments on future directions for the concept of salutogenesis[@R42] suggest that interventions should involve communities in identifying life demands and life opportunity to promote health, making decisions and creating shared visions on desired change processes. Specific interventions regard re-orienting professional leadership towards citizen empowerment to better respond to emerging challenges, giving priority to local strategies to improve community cohesion and enable stakeholders (citizens, professionals and policy-makers) an effective community action, creating supportive environments for health, and develop advocacy competencies to allow citizens and health professionals to influence political decisions.

Limitations {#s4-2}
-----------

This study has a few limitations that should be addressed in future research. Its first weakness is its small sample size. However, statistical power analysis shows that our sample is representative of the general population. While we are aware that our sample is not representative of all chronic pathologies, one future aim of this study is to continue collecting data to obtain more data on different diseases and look at the transferability of the results.

Second, the data were collected using a quantitative approach. Future studies could supplement this method by using a qualitative approach including interviews or focus groups to better understand how people experience the health--illness continuum in their daily lives.

Another limitation is the cross-sectional design used, which did not allow us to draw conclusions regarding the causal relationships between variables. Future studies should use prospective designs to examine the long-term connections between SOC and quality of life and between possible tailoring interventions and SOC levels.

Finally, further studies would need to examine other possible covariates such as social/family support to analyse if and how it contributes to improving both SOC and quality of life.[@R43]

However, despite these limitations, our findings offer a basis on which to develop future research in the area, and suggest that the salutogenic approach may support mental health--related quality of life among chronic patients.

Conclusion {#s5}
==========

SOC was more strongly correlated to MCS than PCS and indirectly affected PCS through the mediation of MCS. The findings underscore that SOC is a psychological process that impacts patients' mental health status, which in turn affects physical health. Our study would back the importance of gathering additional evidence on the mediating role of the mental component of quality of life.
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